A 1 GHz 9-cell superconducting cavity was installed and tested in the PETRA electron-positron storage ring. 2 mA were injected at 7 GeV and stored by a superconducting cavity with a maximum gradient of 2.5 MV/m. With the addition of normal-conducting 500 MHz cavities the superconducting cavity transferred 27.5 kW to a 8 mA beam current. The resonator is kept at LHe temperature since February 1985 to gain long-time experience on superconducting cavities in the storage ring environment. The maximum achievable field and the quality factor have not changed up to now.
In2pEt Line
The design of the input window and the feedline filter is described in detail in4. The 
Cavity measurements
Before the installation in PETRA the cavity was measured outside the storage ring. Obvious discharge problems at the input window resulted in an operating mode with pulsed rf for 1 msec and increasing duty factor from 10 %. to 95 %.. Under those conditions an accelerating field of Eacc = 3 MV/m was reached at the limit of 30 kW forward power. The radiation level was lower than 1 mrem/h at a distance of 1.5 m from the cryostat. A warm up and cool down cycle during the installation of the resonator inside the PETRA tunnel did not change the rf and vacuum properties. Under cw operation however, the accelerating field was limited at 2.5 MV/m.
In case of a quench the complete cavity became normalconducting and absorbed all forward rf-power because of the matched rf-conditions. If the klystron is not switched off the consequences are a vacuum deterioration by 4 orders of magnitude, mainly due to desorbed H2-gas from the warmed up inner cavity surface, and a considerable pressure increase in the LHe-room. In fact, the partial pressure of H turned out to be the most sensitive detector for the ;nset of a quench. Using this signal as an interlock for the No evidence of a beam instability caused by the superconducting cavity could be found during all experiments. An exact analysis is difficult due to the presence of 110 normal conducting resonators. After a period of 12 dedicated shifts for the experiment with the superconducting cavity, the luminosity runs of the PETRA storage ring started 18th of March, 1985. The fundamental mode of the superconducting cavity was detuned by 40 kHz and the cryostat was kept at LHe tem- A lot of minor problems had to be solved during the tests with the superconducting cavity. Most of them are related to the refrigerator system which is not adapted to fast head load changes due to varying conditions of the superconducting cavity. A detailed report describing these problems is under preparation6.
A problem appeared as the beam current was increased to 4x3.5 mA during ramping the PETRA energy from 7 GeV/c to the 21.8 GeV/c. At about 14 GeV/c a heat pulse disturbs the LHe cooling system and is accompanied by a detoriation of the beam pipe vacuum (mainly H2 gas). Since the rf-frequency is slightly changed during the ramping procedure it cannot be excluded that a high Q cavity mode is excited by the beam. This phenomenon will be investigated in more details during a machine study shift.
Conclusion
This experiment with a superconducting 1 GHz resonator in PETRA confirmed the practicability of superconducting cavity thechnology in storage rings and is in agreement with previous tests (for a review see7,8). In addition, the ongoing long time test gave no hint of a deterioration of the cavity performance. Most technical problems were related to the refrigerator system which will be modified based on this experiment. The reduced accelerating gradient as compared to the tests in the vertical cryostat is possibly due to the complex geometry of a horizontal cryostat which makes an assembly under dustfree conditions very difficult. Accelerating gradients of 5 MV/m under working conditions should be possible with a modified cryostat design and the use of Niobium with higher thermal conductivity9,10 to raise the quench threshold.
